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Active smoking is an increasing problem amongst U.K. teenagers. The smoking habits of a cohort of 14–16-year-
olds were determined and the association between regular active smoking and domestic and social factors
investigated.
Current smoking habits of a cohort of 2289 14–16-year-olds were assessed using a simple postal questionnaire.
Data concerning potential factors associated with active smoking were collected from questionnaire completed by
parents.
Nine hundred and sixty-nine (448%) children admitted to having smoked at some time, with 562 (300%) having
smoked in the previous 12 months. Three hundred and six (141%) children were regular smokers and 158 (516%
of regular smokers, 73% of total cohort) smoked daily. Age, number of other children in the household, parental
smoking, smoking sibling(s) and living in a single parent household were all independently associated with regular
smoking.
Regular smoking was a significant problem amongst this cohort of teenagers. Living with other smokers, age,
household size and living with one parent all predicted a regular smoking habit.
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Whilst there is evidence that the prevalence of smoking is
decreasing in most subgroups of the adult population,
smoking amongst teenagers continues to increase and
remains a problem in the U.K. (1,2), other European
countries (3–6) and further afield (7,8). Many teenage
smokers continue to smoke in early adult life, which may
have an important deleterious eect on the health of their
children (9) as well as themselves. Factors previously shown
to be positively associated with adolescent smoking include
having parents, siblings or friends who smoke (2,10,11),
single parent households (12), having positive views on
smoking (10) and having a perception that parents are not
against their children smoking (2,11). Tobacco advertising
is another important factor encouraging children to take up
smoking (13,14), as is the eect of sports sponsorship by
tobacco companies (15).
We have carried out a survey of smoking habits and
respiratory symptoms among a cohort of 14–16-year-olds
who were previously studied in 1987 when aged 6–8 years
(16,17). In this paper we present data concerning currentReceived 28 June 1999 and accepted in revised form 15 November
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Correspondence should be addressed to: Dr N.J. Withers DM
MRCP, Respiratory Department, Royal Devon and Exeter
Hospital, Barrack Road, Exeter EX2 5DW U.K. Fax: (+44)
1392 402067.
0954-6111/00/040391+06 $35?00/0smoking habits and the association of regular active
smoking with familial and domestic factors.
Methods
The cohort consisted of all children born between 1.7.1978
and 30.6.1980 who were registered with one of 86
consenting family practitioners in the Southampton area
at the time of the previous study in 1987 (16,17). In
December 1994 the current addresses of all respondents to
the 1987 survey were traced through the records of the local
Family Health Services Authority (FHSA) and the Oce of
Population and Consensus Surveys (OPCS).
To assess current smoking habits of the cohort, a
confidential questionnaire was sent to each traceable child.
This questionnaire contained two questions: ‘Have you ever
tried cigarette smoking?’ and ‘How often, on average, over
the previous 12 months have you smoked cigarettes?’.
The second question had four possible responses: ‘Never’,
‘Less than once a week’, ‘At least once a week but not
every day’ and ‘Every day’, Lifetime smokers were
defined as any child who answered in the armative to
the first question, current smokers as those who answered
anything other than ‘never’ to the second question, and
regular smokers were defined as any child smoking on
average at least one cigarette per week over the previous 12
months.# 2000 HARCOURT PUBLISHERS LTD
FIG. 1. Flow chart showing number of respondents in
both the 1987 and 1995 questionnaire surveys.
392 N. J. WITHERS ET AL.A separate respiratory symptom questionnaire, which
also contained questions concerning smoking habits of
other household members, the number of children aged 16
or under living in the household, and current parental
occupations, was sent to the parents of all children.
Although it is recognized that parents of adolescents may
under-report their children’s symptoms (18), the symptom
questionnaire contained some retrospective questions relat-
ing to 1987. It was thus addressed to parents but a covering
letter was sent to each child, encouraging them to assist in
the completion of the questionnaire form.
Questionnaires were sent by mail between January and
March 1995, with a reminder sent to all non-respondents at
6 weeks. Ethical approval for this study was granted by the
Southampton University and Hospital Local Ethics Com-
mittee.
Statistical analysis
Responses were coded and double-entered onto a personal
computer with all subsequent calculations performed using
an SPSS statistical programme (SPSS for Windows
program, Release 6.1.2, SPSS Inc., U.S.A.). Social class
for each child was determined by paternal occupation as
defined in the Government Standard Occupation Classifi-
cations (19). Using this classification, occupation was
graded as professional (I), managerial (II), skilled (IIIa
non-manual, IIIb manual), partly skilled (IV) and non-
skilled (V). Households in which the father was absent were
coded in a similar manner using material occupation, whilst
households in which neither parent worked were grouped
separately (VI).
Using cross-tabulations and w2 tests, univariate analyses
were conducted to investigate the association between
regular smoking and the following potential risk factors:
gender, age, presence of another smoker in the household,
single parent households, number of children aged under 16
in the household and social class.
In order to assess the independent association between
individual risk factors and regular smoking, a multivariate
logistic regression model was created. The initial model
included all variables shown to be important from the
original univariate analysis. Subsequently, those variables
shown not to be statistically significant were removed, using
procedures outlined by Hosmer and Lemesow (20) to
obtain the final parsimonious model from which mutually
adjusted odds ratios could be derived.
Results
A total of 3033 of the 3187 respondents to the 1987 survey
were traced and sent the two questionnaires. Replies to the
smoking questionnaire were received from 2164 children
(response rate 713%), whilst 2289 (755%) parental
questionnaires were returned. Both questionnaires were
received from 2150 (709%) households (Fig. 1).
A total of 969 children (448%) admitted to having
smoked at some time in their lives, 562 (300%) had smokedin the previous 12 months (current smokers) and 306
(141%) were regular smokers. Of the regular smokers, 158
(516%, 73% of the total cohort) smoked at least one
cigarette per day. No questions concerning personal or
household smoking habits had been collected in the 1987
study, but retrospective data showed that the number of
smoking households had decreased from 954 (424%) in
1987 to 836 (372%) in 1995.
In the univariate analyses regular smoking was asso-
ciated with age, social class, single parent households, the
number of children aged less than 16 years in the
household, the presence of another smoker in the house-
hold, parental smoking, and smoking by siblings (all
variables P50001 for w2 test) [Tables 1(a) and 1(b)]. The
likelihood of regular smoking increased linearly with the
number of other current smokers within the household.
Children from smoking households were more likely to
have tried smoking than those from non-smoking house-
holds (537% vs. 392%). Moreover, those children in
smoking households who had tried smoking were more
likely to be regular smokers (459% of the 537% who had
tried smoking vs. 203% of the 392%) and to smoke on a
daily basis (263% vs. 83%) (Fig. 2).
In the multivariate analysis (Table 2), the age of the child
in question, living in a single parent household, living in a
smoking household, presence of a sibling smoker and
increasing numbers of children aged 16 years and under in
the household, were all independent risk factors associated
with regular smoking.
Discussion
We have examined the smoking habits of a cohort of British
teenagers and established several factors that were inde-
TABLE 1a. Unadjusted odds ratios for occurrence of regular smoking at age 14–16 years as determined by smoking habits of
other household members (n=2164)
No. (%) of
total cases
with variable
present
No. (%) of cases
in previous
column
reporting
regular smoking
OR (95% CI) for
regular smoking
Household smoker
Absent 1347 (634) 107 (79) 1
Present 778 (366) 192 (247) 380 (294–490) 50001
Maternal smoker
No 1747 (822) 207 (118) 1
Yes 378 (178) 92 (243) 239 (182–315) 50001
Paternal smoker
No 1633 (768) 183 (112) 1
Yes 492 (232) 116 (236) 244 (189–317) 50001
Sibling smoker(s)
No (non-smoking siblings) 1779 (836) 209 (117) 1
No (no sibling present) 188 (88) 28 (149) 131 (086–201)
Yes 162 (76) 63 (389) 475 (337–669) 50001
No. of smokers in
household*
0 1347 (634) 107 (79) 1
1 528 (248) 115 (218) 323 (242–429)
2 224 (105) 964 (286) 464 (326–658) 50001
3 27 (13) 13 (481) 1076 (495–2348)
*Excluding child in question.
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concurs with that from previous studies which have also
found an association between active smoking in teenagers
and parental smoking (1,5,10,20,21), smoking in a sibling
(1,21) and single parent households (12). No previous study
has demonstrated the significant link between teenage
smoking and the number of children in the household that
was shown in this study.
The prevalence of regular smoking amongst the children
of this cohort was somewhat lower than that reported by
children of a similar age group in two studies conducted in
the U.K. by the OPCS (1,2). These discrepancies may be
explained by methodological dierences, as the OPCS
studies were based on questionnaires completed in the
classroom and concentrated on current smoking habits as
opposed to the previous 12 months. Figures from another
U.K. Health Education Authority Survey, based on inter-
views alone, are, however, closer to those seen in this
current study, with 17% of 15-year-olds smoking regularly
(21).
Studies from other European countries show varying
rates of cigarette use amongst adolescents, with 11% of
Norwegian 13–18-year-olds smoking regularly (3), 472%
of 19-year-olds in Austria smoking45 cigarettes/day (4),
one-third of Spanish 18-year-olds smoking regularly (6),
whilst in Russia upwards of 65% of 18–24-year-olds are
smokers (22). Similarly in Australia, 75% of 12-year-olds
and 31% of 17-year-olds were found to be current smokersin 1996 (8), which was higher than figures obtained by
similar means in 1987 or 1990. Whilst direct comparison of
these studies is not possible because of methodological
dierences, they serve to show the global extent of the
problem of teenage smoking.
Regular smoking was associated with parental smoking
and smoking by siblings. The association between smoking
habits and sibling smoking was stronger than that with
parental smoking, in keeping with the findings of other
studies (2,21). In older children the association with sibling
smoking has been shown to become weaker, being super-
seded by the link with smoking by friends and peers as
individuals broaden their horizons (1). This current study
did not take into account exposure to smokers outside of
the child’s own household, and so this should be borne in
mind when interpreting the final results.
We also showed a significant association between single
parent households and regular smoking. This link has
previously been reported, with boys being more likely to
smoke if they lived with their mothers and girls if they lived
only with their fathers (12). In the current study, all but
three of the single parent households contained a mother
alone, making a similar investigation of the eects of
parental gender impossible. There was no association in our
study between social class, determined by parental occupa-
tion, and teenage smoking. Previous studies have shown a
link between active smoking and households of manual
workers (23) and lower living standards (5), but both also
TABLE 1b. Unadjusted odds ratios for occurrence of regular smoking at age 14–16 years as determined by factors other than
smoking habits in the household (n=2164)
No. (%) of
total cases
with variable
present
No. (%) of cases
in previous
column
reporting
regular smoking
OR (95% CI) for
regular smoking
P-value for
the w2 test
Gender
Male 1150 (531) 150 (130) 1
Female 1014 (469) 156 (154) 121 (00–154) n.s.
Age
14 years 558 (258) 44 (79) 1
15 years 1112 (514) 164 (147) 202 (142–287) 50001
16 years 494 (228) 98 (198) 289 (198–422)
Social class
1 291 (139) 26 (89) 1
2 422 (201) 45 (107) 122 (073–202)
3a 487 (232) 66 (136) 160 (099–258)
3b 625 (298) 98 (157) 190 (120–299) 50001
4 112 (53) 20 (176) 222 (118–416)
5 72 (34) 14 (194) 246 (121–500)
6* 88 (42) 27 (307) 451 (246–827)
Single parent household
No 1826 (871) 238 (130) 1
Yes 271 (129) 58 (214) 182 (132–250) 50001
No. of children in
household{
1 849 (402) 128 (151) 1
2 408 (861) 91 (106) 067 (050–089)
3 145 (307) 55 (179) 123 (087–174)
4 94 (45) 23 (245) 182 (110–303) 50001
{Including child in question. *See text for explanation.
FIG. 2. Smoking habits of the cohort.
394 N. J. WITHERS ET AL.failed to show a statistically significant association in
multivariate models.
The significant link between regular cigarette smoking
and number of children within the household has not
previously been reported, although one study has shown a
statistically insignificant association between smoking and
overcrowding (5). It is possible that the number of children
within the household acted as a more accurate marker for
social deprivation than parental occupation, and that
regular smoking was more common amongst children from
lower social classes with larger families. Another possible
explanation would be that an increasing number of children
within the household increased the likelihood of having a
smoking sibling. However, this would not explain the fact
that having just one other child in the household appeared
to decrease the likelihood of active smoking or, indeed, the
fact that sibling smoking and number of household children
were independent risk factors in the multivariate model.
It is well recognized that cigarette advertising (13) and
sponsorship of sport by tobacco companies (15) play an
important part in children’s decision to smoke. Awareness
of certain brands of cigarettes, especially those most
advertized brands, is a strong predictor of smoking in
TABLE 2. Mutually adjusted odds ratios for occurrence of regular smoking against potential risk factors (n=2064)
No. (%) of total
cases with
variable present
No. (%) of cases in
previous column
reporting regular
smoking
OR (95% CI) for
regular smoking
P-value for
inclusion in
the model
Age
14 years 538 (261) 41 (76) 1
15 years 1057 (513) 153 (145) 222 (146–310) 50001
16 years 467 (226) 95 (203) 335 (222–504)
Single parent
No 1797 (871) 233 (130) 1
Yes 265 (129) 56 (211) 168 (118–238) 0005
No. of children in
household*
1 824 (400) 150 (124) 1
2 848 (411) 90 (106) 083 (060–115)
3 298 (145) 52 (174) 138 (092–183) 0004
4 92 (45) 23 (250) 213 (118–238)
Maternal smoker
No 1702 (825) 199 (117) 1
Yes 360 (175) 90 (250) 192 (140–262) 50001
Paternal smoker
No 1587 (770) 177 (112) 1
Yes 475 (230) 112 (236) 212 (158–284) 50001
Sibling smoker(s)
No 1727 (838) 202 (117) 1
No (no siblings) 180 (87) 26 (144) 118 (072–194)
Yes 156 (75) 61 (394) 441 (301–646) 50001
*Including child in question.
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sponsorship on smoking habits within this cohort were not
studied, and this should be taken into account when
interpreting these results.
Previous studies have examined the deleterious eects of
active smoking on respiratory health in teenagers. Whilst
some have shown no link between smoking and current
wheeze (24), others have shown that active smoking is
linked to respiratory morbidity in teenagers (25–27). We
have previously reported that regular smoking is an
important variable associated with respiratory morbidity
in this cohort, being independently associated with current
cough, onset of wheeze after 1987 and, in males only,
persistence of early childhood wheeze into adolescence (28).
Conclusions
In summary, this study, as with previous work, has
demonstrated that active smoking is a significant problem
amongst teenagers. Factors influencing smoking habits
were similar to those previously reported (11) and this work
further highlights the need for national and international
intervention to tackle this major public health issue.References
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